Specific binding sites for progesterone in subcellular fractions of the porcine corpus luteum.
Subcellular fractionation of porcine corpus luteum (CL) homogenates on continuous sucrose gradients has previously demonstrated that most of the endogenous progesterone of the CL was associated with a unique particulate fraction. Exogenous radiolabelled steroids were also sequestered with some specificity by this fraction. We now report that this particulate fraction is capable of binding high levels of exogenous 3H-labelled progesterone (and pregnenolone) in vitro, but only in the presence of the saponin, digitonin. Binding was dependent on the pH, temperature and duration of incubation, and showed specificity and high affinity for progesterone (Kd, 79 nM). Androgens, oestrogens and pregnenolone competed for porcine luteal [3H]progesterone binding sites, but only at much higher concentrations, whereas cholesterol, a number of progesterone receptor agonist and antagonist analogues and inhibitors of 3 beta-hydroxysteroid dehydrogenase and C17-hydroxylase/C17,20-lyase did not compete. Analysis of profiles for a number of luteal cell-surface membrane and intracellular organelle markers confirmed previous studies showing the association of an NADH-cytochrome C reductase with this fraction. Moreover, the content of endogenous progesterone associated with particulate subcellular fractions isolated from porcine granulosa cell (GC) and CL homogenates at different stages of the luteal phase and early pregnancy waxed and waned with the stage of the luteal phase (and the secretory activity of the CL). Binding of [3H]progesterone in vitro equilibrated at the same buoyant density as endogenous progesterone: levels of both were highest during the mid-luteal phase and during early pregnancy, lower in early and late luteal CL, and undetectable in corpora albicantia. In contrast, relaxin secretory granules were readily resolved from progesterone binding sites. We propose that these particulate progesterone binding sites may be involved in the sequestration and/or packaging of newly-synthesized steroid for secretion by the luteal cell, or may mediate actions of progesterone within the luteal cell.